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of fcfe® tm% organltMa*, On® 1%§ mm% iQopful mm 
to @mh t^ife© of fe© itud test addia 
ttmdi'M* flue ijaoemlattd tiib^s mmm i»TOMt#d uti $7**' 0% .luiitl 
oa ^Islbl# @l.o|a®nt d-f • m • aeid 
reaction .mnd gm pfoduetloisi w«r« 3?#©-s>rd®d aft©** .g4 and 48 
hows, ?!» remits of e>bs«i*tatl0Ea are sliow» iii.fable 
It*' 
,Ife ta tsliat aoall tmoimt of borio acid 
In laested® hm^h aediaa ©xapta a aeleotiv© 
lnhibl%®Ff m%lm. oa tla# mgrnilmm ©f %im eQl^awfaa-roganaa 
la Hit i}|»#B«iii® 0t 0#g b®^i#: mM laotose 
b3»tli til# t#»t ntmtm of t&® g^mmm -SifegQbaofey and -^apobaetar 
W0m fflwp^adlf i^bitad a# is atewm by rafeai»d«d .a©ld daval-
opaaait and gas p»0(is<stt#B wMn t&e j^aamlta aiP® ©oaiparad 
wiiM those oMalatd wiWn %Si# aeiifei*®.! aedliai wijieh- ooatalnad 
no hmt4- a«iit». AUsMorngfa it i-a t^at tin*' .aiefebud of 
aitiaatloB -©f gas pi»#da.eti©ii la. tli© t^mphm ,IP#3»i#atation t\jba 
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i* fmife® Inao'smt^'ataj iwt® • iKfeibifeieia of to'orgajaiama of the 
&mmm igali«M.<^a ia ladit^tad by dala^red apgaai^aaea' of -gas 
.i«d.'b3r"#0i'#«t««d 'mmmtB of gas avolirad# 
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gmnp b«0«Ma» aot© swpkadf »it^ eoiitant-^a^ioae' of 0^^ par 
Otais aM 0*li& pm- eajifbofie'aoid'la ttoa laotoaa bi?otli|> 
liililbifciQm of tfea • omltm*##' of t&a gm^wm Oitgobaofeaf and 
4«»baotaa? ii fi?«atlf laa^aasad bat iohlbitio^ of tim 
mimpm ©f g^me is .aiao mm pw&mwx&o^-t 
• 'Wmn -tb# "bos?!® a©i4 wm» iibo?« 
0,S£5 -pe-r mn% t&®. sti»&ia« M B.g:®land.oMti^ -eiiowr®*! 
mm' «a4. mm' mtli afe eoae©iitr.afcl#m» •0#4 p«:i* 
@#st b©i»l-e a#M aaa iriaifel.® ..prcswtm^fcloa of gas wa» 
©IT©!* S4 flit'of .tis,® g.«EOya Aerobaeter 
lufeiteitM at .®oao#iifea?afe.toii«' 
afeOf© 0*S8& ffia? mn.t m t® "by d®lay»d ao.4:d pro#»©tioii 
asBd p»#®a#® of vtstbl© gwmth laiMI at a ooneautmtioH  ^of 
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1# tolayod' im »is?# %hm M tiow-t# 
ik oo»o#Bto*»»ti©m of G#®2i f®i? mnt boi^ lc a©i<l ia'a 
iaotos® «o4l« was faTO-ra l^® for • the g row-tih of stralna 
Of tfeo g«im» aaA &t tim &mm tJa® offeotiv® In 
gipowtia'aa«l pis prs^ustioxi mmng <511® of 
til# gm0w&. •aad eAI»t>aeioy-» 
»• Igfpt of tyB» ef Mi»ly«_on >al|gtlrtty 
Is- tli# fo-iP#fotJ^ a .soMsotntimtioii of 10 
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p«3? %i%m of im&lm* tt ®at %o aat^swiia© tbe typo 
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aeid ill a ipotu aodiw* 
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|H*OAi'©ti of %l» Mg#atlw Wmmmts- O-mpemstg *«p« -^ aKison for 
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l3*et@ria ot ttm ©o-li6ii#«m«r©g«ii®sS' '^ oup# It; wa« therefore 
t© tm rnttmt of Q.#S p#i» o@.nt smS. 0#S25 
P«i* Mr-le fttit QU thm growth ©f a l&rg® ma6ti#r of 
. stmlas of th® gmmp in ord#r to • deteraim 
irhl.eh momnt of tearie aeld wottld b# .sRip#i'i©i? tos* m& in the 
w®€lw mimMf 
fmw ftft©®» ©ultmr#® &t oo'lid.ii«a«rog©ii©a 
'hm&Mmimg lf©iat;#i trm «i8»t ISO jintlii# ©f th« 
gmwi RieMfieMa* &f #f th© g<tom» Git»a-biiittiaF and 
UO$'M%mim ®f %h# g«m« Mmhmtms mmm fetated in fch« 
f ©llwlag • 
fhf media wmm prspai^d,.. bmA .st®r»ia.i0®d'la thm tjstxal 
mmmrn*^ Tim eoatrol jwaitM- consisted 0t tlm •pro-t#©#© pepton® 
tm%m^ %mth. -m %©rl© iMsSd# 
laocmlatims <s60sii»t®d 'Of on® iQcspful CI#.© a»a«'l of 
84 how? lJ3r©tli ema,tW3?®» @f th®' oyganisas ;ohos®n far 
• fh« »©ed®d teb®8 wmm isem'b*t®d at 3f® C» aad oto-
©©fmtiotts &n ti«ibX® gi*&wth, aoid prodttotion md ©volution 
of gas wme aad® and f»a©ord®d aft«i» 84, 48, 72 'and 96 hours 
immisatlomg fh® ofe»®3?ta%i©Bs ar® ansMai^lased in tabi® V* 
All of th® ilS par® omiiair®® ©f th® ®oloii-*a®rogen®s 
group mssd is this imwsfels&tios gr«» and prodiie®d gas in 
the «0atro:i »®diw t lactose pr©t@o®« peptoa® t>roth without 
lActoa® 
Fr©t®<i«® p®ft0ae 
todrad® indicator 
Mi tilled water 
•Clort® a©id 
® 0) ®;« 
10 e«@# 
5 • 0 asid--3:»g& graa®) 
Tabl@ f 
Aeidificatlott md @m# froduction la Boric 
AsftiA lA©tos@ Broth 415 f«P@ Cultures of Colon-
Bacterial 
0»S^ Boric Aeid lActos® Broth 
Wm3^& i»^BatiQn s*r% 
H^SIW Section «Io, 
: a t^i»8 s ehar&e ter s % ^non # s»o,s «Mo. A 
i00,0ji50si(x).0 
Sseteeriehiai 150 iAeia 
AerobAeter 2m 
Gitro'oaeter: if 
i .8'« o'i 'sa»' 'll'I§.i is!' Sl^ s t^ B&'is 
t% Qm 
z mt gf.«gt ^§s t6*it 
i" df' didg 'IT "iifi' it m 
*WM 3M g6*S 
S. 
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mm t bi QmPt 01 
10"i 
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^All strains @p©w md prodaoed gaa after 04 hotM?s at 37® C< 
eontrol aedii® (Isetose broth laedlm minas boric aeid) • 
in the 
«©IA) affet'i'.M 'tooiups taemfeafcloa at 
S@i»ie ®ei4 in a 6#as®atmtl.oa. «if 0*;@2i p®? '©#»% "In 
|.a©t#S'# p0p%&m narliediy l3^bl:t#d. gas 
ittfttt'011 hf til# ®4ti»at0 po«iti"rt and 
Citi>0i3a^tti>l #f tm gmmp vhmmm .deiayad 
$m$ i^ spoduotlou ijy ^  ^ &m%±m igems 
Wat daeld^dly %»b9. mmk&€* litii 0-#j^ pa;r eent 
borie a®id ifatol# ft)- .|a©to#6 fTOt@©«@ ptpt^ n®. tsgpetli 07 *4 
p#i» @#iit of ISO atmlMs ©f th# gmwit ahowad gaa 
wlitapaa® mlf ©*a eant ©f iOi attains of t&a gantas 
p»^0©d gaa In 48 tecnyj^a at ST® 0» 0aa was not 
pWfdaead fey any of if ati?ain« of tfe© gaims Qltmhimt&v.* 
m 
&$ a i«aal.t ©f til® fei'agoing ©toao3Pmtions a borio aoid 
lactoa® pi?0ta^i®a pept#»a m«Mm was daviaad- wMoIi 
fair©3?®d tlia g3F&»th of lagjiaM^M-a »ti*aliMi.# ftm mMtm «rat 
•eo*p#iiiidad &» 
. frotaos© paptona XO $pmm 
lAotoa® S gyama 
B- -
Boria aald 5#$© gmm 
Aad»ada iadiaator 10 e».a.» 
'Uiatiliad wataa? looo e*a-» 
fl«> ii^gfadianta ^#3Pa feli.oi?©iiglily m.i&ed and iiaatad to facllitata 
-fli® a#di« wm tliasi tufead in Btixfena fetitoaa and 
atafiliiad.at W pmssd^ ataaa pfaastup® for IS ralmataa. 
Tsm.® „ 
asi G&fi by 4ii fmtm • 
GmltJiis?#® &i C©l#i»ft@rog,«a®« Sa.0%0-3?la 
MM lAotoa® (m to««*S7*C!,)• 
i i\ ' ' 
i®0ti©a 
i 
t 
if«-
iQ-i 
i'tF&iBfli 
t -
I • 
iil" , • 
QiNswiH t 
.. ^ t. •,,... 
•o#« 
E@©h#^3?i 1 ISO t 100,0 1 mA 
Aeyoteacfe#? t to® t 85,1 t 
Cit»ba0%«f 1 m 1 96,5 s 0*0 
•fMi latilm will h® todwE as atiita A ia tiae iQlimlm 
pmmf 
' •  :aia«.y 
ir Blliitgllliis: il!l*iaiftgi of tKe fejro%ti3.a 
fii# pf®e# i^ag ©laatrratioas •^® a.el^ otivity 
of bofie asta oa lai# giwriai ©#l©ii.»a»i»og@ii@s"'bact©riii 
fetmt aei4 wlglit to® «a^®4 in a lae t^os© broth 
m#4iiw. for tfe# growth ©f th# mmm' l»6lierioM& 
&a€ Inhlbitioa or @x©l»0ioa'@f »tr®.la® of tto,@ -^iitiiiflirii 
Ae»i^ a8.t®r «ia fh# follisring mm i^xmnta were 
©s&rrl©'*! ©mt in as st%«apf t« imppom fch® fttltsti-Mtj of 
iaf4iiM ,&• 
r»»gMgii 
t% it "kmm that th® rsaiMi^  ©f th© a«<lit« ia an 
luimrtaat faster in th® mtility &t mf »«dit» for^ th^ growth 
of b&et®ri«« fh® 0*50$ |>®r mnt borio aeid laet##© broth 
,d:#0<srib#€ w A mhom .dontainM 3 grams of I^HPO* 
(4ri#€, #®r lit#r -of fh@ r&mttm &t 
attim A af%#r «fe©rliij|®tloa w®« ^ *?»£ aa d#t'#raiin©d 
^0olorla»trie*ll?# 
In or<l«r to «l#t«Jfflii'ii©' th® r©«©.ttion-best mlt»d to the 
gronth of the hmtmlM of 'fche ooion«^«rog0n®s .group in tho 
fre#«na0 of Cl»®2S |>«r eent borle aeid a s#ri©s of aodift w«r« 
having mm&tt&m'' &i i® S-tOji 6-»5,. 7,#0|. 'T#!?, ?•©, 7*7 and 
8.0 bufor# it®rlli»atioa* fh® atiia wor# ad3ti»t©d' to tho 
i?®.&-ctioa by th« addition of KS^-FO^^, Kg^EfQ^, or K;»F04 
A, la €»slpi»^©a in fabl®, ?i| w&plmm 
%m $ gwm^ #f %»MP% 0ft«lf til mi&, • f#iaai3Lft., 
• Dhe &t fel» rmtm^ m»Mm mm 
bf e«ito4»®%^i0 • iii«feli«&4 miiig tM 
:isfet# wM0h Md-Mm el»eM«4 Hn-PO ;^;:# 
Sa® femffti* ©f tmmn |i:» fii«' ®f tli«. 
ii#ili» •itwIMaittioa dta not. tstoan.-'.^ ix -^tesitii 
# f i K  m i l  f i «  wm hmi&m 
f|i« pi?t.pw«€ »###•• tti&di iia I?iirl»«ia 
«t li iwmnts at«®Ba f'QW 15 mimitj'tii,. «©ol«sd 
Isamtdiattlf .aai iaemteatM orm ni#it at -Sf® 0* bafoi'a 
Imoeulfttloiis aada# 
fij# #i^gaiii.»aa •»»«# i« tMs atsudy iasl^ad tis© • 10 
itHiim#' -naaa in tlie piNsliainai'i' iavaa-tigafcioiiii 
rtpd^tai afeow* la ad4tti©ii %Q and S Oifegot^&eteg 
wM@ii lisd b«#ii f®TOd %0 pmMm gm ira tsi*® aadiiam 
A as- TOfoi'tad «b©f® w'&m ^feoaan# 
m# aadia w«». «@®d®d -frea .S4 'h^m nmtrlanti Woth 
^©ultsw^s fcli® t®st rn^^mlmm tan lug a B m#m* idia«) loop, 
fli« tutoaii w®m tsitaa £iisufeat®d at C» and 
oba#i»iratl©m» i»d® m wl9l%%» a«ld prodmctioE 'and 
gas af%#T I, 2^ 3 and 4 daya iMia^atioa* fh#' 
ofeitrtatlow •»!»© f»#«oi'd®d in fabl® fill* 
Tim mm%%m (jK) of ®«diw iaflu^aoad afellity 
of Hi# ©ol©fi^a«i^ f©-ii®« ^aetasria to pfisdtx©® gaa in maditsa A# 
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mm for, %%& ©volmtion of • g^s by 
©«5l,<iiii#s,«F0g#a«s Mmtmmt: at pS 7»0 th# 
Aagabaotw una Ctm-abnetgis •waloa uliowea 1»BS SM ©volution 
•tiiim iikt tia# s8 i3a?r#»tig«it#<l»' • FQai*:'tMa vemoti it 
w&g a#oi40€ %'i»t « ]p 0t l3«tii#«a 6#S MM f#t -Wo i^li pToh&Talj 
lj#.ao«t fwwmtol# f®i» gr^ rtli'of ©f the @©mia»' 
Sa'e^#id.eMa. anA iatiibttioa ©3? ©f th#. of 
tlj# g«i«P|it A#gol3&efe«i> %iid tof bopic asM# 
• '111® may the of tii® C^OIOB* 
'fei.iiliofia d®p«a4ij^  mpoiii 
1* Tit® eoRS»iit»'mti#a of M1& ..is tli® me i^iaa 
it fli#' f^ aotioa of me 
:ii«iritt# » •aaxIniM #omt of 
witla 1 ftj? 093at ®»it4 i^l« in 0*5 o i^st |^>ton® urator and 
ft distlaotly itsMfeitogf ©ffsot of Mgiiej? eoisotBtratioixo of 
Ibil# oa. t&# • -^ gaet» mmmmm** H« ip#po.rt©d that 
eoM** %m% in tli® prf®»#m©« of i p&r mnt 
®mp©3?at#4 bll## A &m&mtmti-m. &t 8 p»r emt bil# 
mm not d#t.Fliit.iitiJ. but a -eoiitJtetpatiom of 10 pw cmt was 
aa-yfeMlf iishit>it®  ^ foi* tim stifaims atmdied#. Colas and 
iMfinm (lis*?)- fotmd tlmt #irapo-iE*afea<l bil# jul^ t nt^ iaitLlatd or . 
Ija&il^ it gs*©®tli of of tHa oolonwaai^ ogonaa toactoria# 
dapandlng up#m t&a ooiiaastratioa of ttoa© and t&© roaetion 
© f ' t t o .  m a d l w #  A  . 0 o s i $ . ® . n t i » a f e i o i i  - o f  U  p a r  o a n t  " b i l e  w a s  
fomad iuitabla for atlaulatioa of growth of oolon oi»ganiam« 
la ®«Ala wltto F«aelji©»a ©f pS 7#  ^ to 
§a til®' basis Qt tls# «l5S#,w|it40M 3f#e<»»<l«d in tihe 
ptf»» m€ -Iti# wmk &f tto iiw#sti.gat#j»s:lt-wa#'ho|>®<l 
tlm% «44itii*a of"'Ml® fe# o#$ii mti% ikotos® 
brotli •lal.^ t lj-€! #f !:»• •|%i'tliy®i?.ls!iii,'bl%ioii 
i»#ai«taiie© b&rie actd» 
fQf'lc ts» ©aarrS«d ©tit tio a#t®»t!ti3s® the. ®ff®et of ab»c@ntmtlon 
of. %ll.© ia th® ¥®rat#<l ia#iltta .aiii" fcltf @ffe?s t^  ^ r«actloa 
.©a tUj® of thM mXm t-ttt-strains In Is it®, bort-c aold 
Isetot© «#d|l,ii# 
f<»,i» fell® ^piippoi®. of d®t#»iijiag tte ooseeaumtion of bl:3l« 
aost. fei? i«. %im pr#s®a6e of p$T ceati 
mM !.» a..Me%0»t »diwi, dpi^ d hi%A mm add©d 
%& m fewie m&M • W^th immUm A) In mnmntmtiom 
of' If Bg • 4 and & p0-r omt rm.p6'&t.imlT* Th@ basal 
medliffli liad m® followiiif eoapegitlTOi 
{;I^ iM l>llt smd §0 was added 
%e> afeow «l3tttiF® ©f 
TM rmuMtmg »»€ia, imrtng of-bll® 
'f:ai»jlas fpm 3. mnt to i pm wm» fem^ed In Diirl?affl 
at li ft®am pmmw?& for: IS mlimteB, 
@.00 lad iwedista.l2r 'isiem f^t^ ad o^ai* iii:gl3i1i b@fQS»® isoomla* 
t.ioi» V0m aada# fli® ooiiti^ .l aadim ©onsisfead of th® basal 
aadim Ca»diw A) witMmt Mlm hming addad* fli® reactiona 
PMtaosQ paptoia® fMfoo) 
laofcos© 
Caisiaftromal 
Bo?ie aold 
Matilled H«© 
grama 
100© OiO» 
of ittrillgatlQii w%m isi f «.S as. 40-fe«»l»0d 
#:li#t:«8t#%ir4eally W m«® -of fehe glasi • fhB -
©f tii® ratAia. aft-ei* st«*»iais5atloia m% vary 
mm too -©f a #• wnit fi»o» %Ji® original mmtlon 
IP fiSh 
w#fHt ami® g4 
©ttltiii'## ©f ISM®- %#«% ©Fgaai-sat by ts'8®@:f©»iisg oji®' loopfal 
is ©f' emXtw# t© ®a®& 'tub# af ataiw 8«#<l®a4 
las«l3at;l®ii was a% Sf'®' G# ana ©feaervations on: .growth and 
gai f3P9dmetl©3i ««!»« at taiiy l*it#2»vala • for a period 
•of fcms? day®* f afel« H oontaias ' tlie rasmXts ©f thase ob» 
®«rvatloii8» 
fh© ,r®iw3.ts obtainad indi.eat# tlial: bil® In oonoantratlona 
abOT# S par «@nt in thm prasauea of %orio aoid my delay th» 
prod»«itlon of " i^aitola twlsMlty issd a^olmtion of .gas in a 
iattos® torotsh by ^wtbara of the mtm gpomp. 
for tiia parpoaa o.f d#t@irai»lag fek® raaetion most aatla* 
faotory for fch® growth of ©oloi^ aerogaaaa organiaaa in tha 
pratanea of' i :p«r oant 'bi%0 in teorio aoid laofcoa® broth 
Ciaadiim A) a sarlan of t®.it ii^ dla war® aada having raactiona 
of 0. 6.0, e#.Sj 7*3 ,^ T»S|, ?»? and 8-0 toafora afcariliaa-
tioft* fh# hasal aadiw wma eompomndad m follows t 
frotaoaa pafton® 
Xaotoae 
Borio aoid 
BlXa <%a0to'*o»ga3.,l,) 
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1000 e»©«i 
10 grams 
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Itwlf fmmrM f O'j? gFowtfa iii ae4im B wli«roa»- tl»« 
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l®tiw B a«i fcho eoat-jrol, i®«.aiw B. aixajta "borio 
a0l4)* at a of 4S#&*«4t»S® C,,. w«3P® lnooulatod 
wt%h"'om Z mm* Mopfnt of ,24 toow bTOfefe 'omat^ jpo of Urn 
ojf-SSEtisias* 1 '^ ijooeiJtifttM w«r« nmiatitiRatl at m 
iTOttbation tsffifOFAtiffir® of 4i»S'®^»40»S® 0*- foi' ft foflod of 4 
•fiayt#- Obaowittloas wem aaily# fis««« ©btowatiotjs 
ai»o i?«©0Ft«il ia f&bl® OT* 
mmwi S iiiou'b&toa a% c* a©l«|«dgi»owtli. ana 
gas prodtiotloa bf s%mlm of fete® goim® wMoh' 
«t m laimbat'iom tmiojfatwo- of O-# 
All ati'ftliii- of Mi>oMoillm 'vrnmipm .^ gmm and pi'oawoed 
g« In %1m 0mtm% -Kotio of tlSt® of 
ob«OFta.tl#iii woi*® lii mmw^L wi%li tli# faaulta i*®poi*t;aa by 
§3pew la tli® eoutrol mewllm# flJtosa 
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fertw, s»<l tmlm who w«r® able to divide 
•@f'' fnomlt&tlvti spai»mlafeiiigj> ^ ii®.pog$nie toaeilll of' tlw genus 
Agyobaollltaa lato two gronfs o® tb® basis of their ability 
to grow at 46® 0#„ fh® strut 1119 of jlerot>&©i3.3.us maoeyajag g;rew 
at 4S® e,,wk®:p@as etilt-ai?©® of lima polif«aQEft did n0t 
pyotoe® visll>I« $mm%h at 45® O#, sft#i*. 48- how«* 
In latditiBi B. at 4g#p®*43''#.S  ^ e#_ strains ©f ^^egoi?aoilluii 
i»0gf»ana did not parodtoe®- gas tantil sStmr 46 hota*®. .lii<mb&tion, 
Wilson {lt30&]| h®3c«iaiae lactose peptone water 
m a favor&bl® s#l®<sttv© «»ditM foi? to® gj?owth of 
mi. th© la&ilaition of gm^th -of l&Qtia .aegoi^ enaa** * 
lilaon*® ©Fiflnal a®diw had th@ following' eoastlt««nt0? 
Baeto^pfitpton® CUif©o) 10 griettii 
Iii.©-to»© 5 *•' 
Bl»till®d wataf 1000' e»ij» 
fh® l&0to»© p®pton« water mm «t®i»ilii®d and ©ooled iiomediately# 
th®n 2Q ©,«• of a 40 per e®nt at*i®oms a'olmtion of hoxamine 
w®r® added and Sb.® r®»mltlni ase-ditaa was tubed aaaptioally. 
Inooulationf w@r# uiad® froii agar elant cultures ualng. a 
light inoc'Talait 
fht h®xaain© aedttsa waa ®odifi®d by Wilson {19S3h)« 
fht '©.oapoaition of th# aodified' »®dim was given aa followot 
Baot©*p®pton® {Mfeo) S grams 
l^ etoi# & *"• 
%1£0* 5 '*• 
M«till®d wat«r 1000 0'»0» 
mm 
fh0 Imtm® p&pt&m wat-er wm sterllissed aii4 oooled; lmedlat«ly.» 
ftieii SO .e#e« of 40 per &mt iMixml.n© sol-ution- weir® atMed 
im-t til# r®-am3.feiag a«ait« was ttib#d aseptically -and iaoculated 
tTom e^&r ©laat mslug a light laootalam. 
lactQst wat®p, aeeordlng to- Wilson, 
allows.•**B  ^ goli**. to pmMee wndtom turMOity, mstially dm»&, 
bmt ©eoasioasllj 0nlf deufi® whereas '*S» laotia 
a®ro.^ftii«a**; <S©«s aot pf»©ame®. ^Isihl® tai?bidlty or if growth 
•oaomr® th® mtSliim fm&im •*;©l#ay througtotit or olaar with a 
film on th® supimm or with, a stiokf daposlt***-
it was d®sli»«i. to ob8®rv® the ©ffoot of hexasaln.© lactoa® 
peptoae water on the gjj'owth of a larg# iwaBhar of oolon-
stpainjs ih oi?d«2» to asoeiptaiia Its affloiencjr as a • 
medlmi amlmtimlf fa'SForable for th® growth of Eachepiohia 
0traiaf». 
Fow .htiailr®^ 8©¥«nty»fotar ptii?® oulfctir®® of the colon-
a®ro,g©»©B gtmxp wer® iiioomlat®^ into Wilson's raodlfled 
h®xs®iii® l&0tO;S® broth Inoouiationa w®r® mad© according 
to th© a®thod ©f Wilton* fh# s®©d®fS. tubes w®r® Incubated at 
37** Cm {t»mp«ratw®. of the laodliam) for 2 .days* Observations 
on oharaot®r of g2?owth.w®r® reoorded after 24 an.d.- 48 hours 
incubation# fh®s® ohserirationa ar® recorded In fable XVII 
whloh show® th® tfpts of growth oi3.serv0d together with th® 
nmher and p®r oont of atralms produotng ©aoh typ® of growth. 
Bexiatliie in lactose p®pt©n® water ©aused the development 
of. eharacteristie tjpm of growth hy strains • of th© colon*' 
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-ft .fll® #% tM »»€' »«€4a(#iit M*U gw ©oat ps»o» 
<te##€ giwtfe la of • ©Illy itftiOF 48 kcmj^  laembfttion 
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. if •jsife'iiig tli® •tte#©i?dt»g %o 
mBmiptiQm 'it*# ,f®r (Ml of mm 2BO 
tffUS wquM "fe# ©@iiiisiti»»4 a« **B«. ©o.U** by 
ant Mwf fW mnt (19 of lib® 
ealtwsi urtrnM mni^ m %© M# of **S» .laotiii 
titlf S8»S (123 »t«ilii») of'til® 2m 
ealtiuNi® to a©0«3?lp%to]ft of 
Mfitiijt wimmm esat (12.0 oulfewes) 
®.f eoli**. Of tli© 59 
®iiStTajp#» of %"&<§ gmm. SifefH6iMefe©3P« 4©#S pm oo-isfom«4 
tO' Wli#o»«# i##«ri|>tioa of **!«' @0^11**- aai# ©«4«8 eent 
, f mu XVIII 
of St»aias #f tlfe® G@2.oi»ii®f^ g«nie» 0i^ p.. 
into tw© -diFottf® m 3mM of of Pi»oduo#<l 
in Mmmim I^ otoi® ftpiomo i8.t«r 
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imlneMel se %f><i tfa*. i : in 
t-mlfom tji6f%t€i%y, iiikini' lactose brotii • 
msmlly Isul |.**riiaMi.iii cloar tla3?ott^ « 
I occasionally onl^  lomt or clear wifeli 
saofi^ rafeolj !«>.»««*•» sa film on th© smr-
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Cat •irmM Is® ai *%, %mt±» mrngrnesm'* 
wimn tint 474 &£ -Hie froap wem 
ft# mm $mw (•^©O organl-siai) war« 
t© mmfoTm t© tfe# @f **B». qoH** glir«ji by 
$$^1 pm 0#i3.t iVf4t w&rm laetia 
fH# liWiiHSiii® #f Wilim CltSSfe) wa» »ot fo«M 
i# b-0' « go©d ffl®€iiai wMtsti fawi*## %h® gipowisSi of 
atpaiaa of 'ttj# tM ®x©lmeion of .atmlii# 
of life# gtit®!?® A^^gQl»gM5»#y: «2ii .SISESSSiSS£* 
0lii.,lawiy# f^ lNfeal f»®p0(F%«€ iMmt & ©onedntamtion of 
0»0ei3 ftr 0,#at la m feil® tfilt Ijietowe hroWk 
fe# -ttiulaw iiarf-feitiea ©f tarn.# 
wm gmmtu @f **S3*-®SSg^^** p??ovid«4 
lli# s«afeta»». #.f fe&ft latt#r' ww@ i^ t .«^Eo»«sl1 '^9^# 
.Hi.|^ :3r ef a®ld o«as'0ii »mm laMbS-ti^  
©f giwt& @f ^SsmSSl^ ***' <i#iiomt3 t^i©Ba of tflln:?!.© 
itei€ i^, mt ^wmmwM ,si?«wtii. @f '*is-SEBSS8SS*** 
fb® t®3ll»i© »4im wiis pr®p»®d a® follows 
mWh* 
Mil. 
{Allm wad 20 graeas 
i#iiiM tiiu-|»®e&o3L&fc® § ** 
Plitilied wmm 1000 e#©# 
fli# ©f pauPt I .wej?# fcte.i»om^ly anjl stoamed 
tos' iO slimtfs af%#r mioh 'itie yeaotioa was adjmsteb.tso 
|jS''6»t.» f&« soJ,^ %i©m mm %h.m »t#«ai0d  ^ fox"/an addltionftl 
iO mlnttt®# .and filtered m%%on wooi» 
• ' • fgypt M 
5 -WPSBS^ 
AiidiPitd© IMieatar 10 o.0» 
ttlluri© aeld a%m«.oms soin#) IS e,e,, 
Th© «oa|3©ii«m%.# ofII mT^ added t® part I -aad titMS 
l»o well «:l3E#.d.* Til® ,3»@.stiltl.ag s0dlm was- tubed* Stse3?lli»a-.' 
was •nffeeted hy #t#asiag toj? 30 Minutes ©n each of two 
•stteeessi^e day#* Aeeordlag to .Olmlaere C a freeli 
aolutioii df telXmi^i© aoid mmt lb© tised eaoii tiiae « batoii 
®f mediiM f» iJipe^'pared# Stei»ll;i8.ati©m at temperattires 
iibwe 100** G.*, de^t:po^s the wefiilmess ©f tk© medita^, 
Inosulatl^m# w©.3?@ made fef laixiag & small a3®o.\mt of 24 
limtF'.old. agiftr slMit ^ultwe of tlx# m&iknim witaai 9' o#o» of 
«t#«»il© iallse ®0ltitlo.s* -ffe# telliiFio aeid aedltaa was then, 
.seeded frcaa tM». ».alliie eusi^aslon# 
Obsei*irmti0a® on tlie effeet of telluric aeid lactose . 
peptone bll® eiilt .brotii on tlie growtto. of ooloii*aerogeii.e8 
bmet.©'i?i.a were Mtd# witfa 75 eultufes iBoludiug S6 a.trains of 
t&e geuai E.».eliegieM.e.* @S stralas of tfete genu# Aerobaoter 
aad tS etralae of . the geims Citrobactep whi<^ were laoculated 
a a©i4 laetos# i>®pt©a® Ml® salfe bjfoth iMcAi 
tmd tk0 tollm%ng. ©^pQsifelesi 
mki 
• Witt# • 20 ..grama 
, ©i»tillM wmt&w 1000 CnC* 
fm mmHtmntB ©f pwt I ww® fehojfomglily mix&d md steamed 
fOP 3© aiixtittS' iift.©3? wMeht r&&Qiilon was adjastedl to 
pS Sti.* fU0 mluti&n wm «t#«ed for an additional 
30 mnd itoots^h ©©tton wool* 
MMJi 
iM&tom . 6 grsaa® 
Andrad® indioator 10 e«#* 
t#lliirie aeid (1 '^ soln*) 
13 0«6'« 
fh® eompoa#«ts df f&rt 21 add»d to part X md the two 
w-iill /lb# F@««.lting mMim wm tmt3«d. Sterilisation 
was affooted hf steaming for SO mimt&n on each of two 
»uac«ssiir# daf«* Witt® p®pto»0 was maad in tMa madim 
to@#auat Jfcllan and p#i»t©na, -aiiieli ia a Brltlah 
j^rodmet i« not raadilf availafel® in the iTnitad Stat ©a, fh® 
talltirid a.fid mM was i^totalnad from th® limar and Aaand 
Cmpmff 'Sim trnk Gl.tj, fh® aodlts* tamr®6hQ|at® was 
obtaiaad fros th® ffanstdilil Gcwpanj* Waukag^^, 'Illinois* 
111® »®diw. was pr«,|jar®d and inoeulatad aooo.rding to' th» 
a®thod nf Gha-lswrs (19i4^')« A suMmri- ®f the .oDsersrationa 
la ia ^a l^® X23C.» 
;Th® tallwrle aold laotoa® papton© bile salt broth 
.a®diT» as atJO-^a was not s®l®etiir®l7 fawrabl® for ti^ grcwrth 
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, oa of Strains of 
&'&lmb>'immmgmms. Qmnp la fdUta^ i© I^ etose Bile Salt 
GltroMetep 
(25 strains I 
iagmt>atioii C»t .1 i 8 I t 4 f 1 I 4 - 1 $- I , 4. 
pmtmo&& peptone (Difeo) 
ftasitiire 
S^Eflw" 
E«actloi3»i 
t  3  s  5  s  S t  0  I  0  i  0  s  .  • © •  1 t 
i t 1 
2.C  ^ CMfoo) 
MT j,  ^ g I S 8 g I ' 3 f  ^ $.. "g' f O f 0 8 g t S i i i  ^
i^ »"osi^ »0si2»os:^ *oi 0*0 t o»o- s o*o .t' 0»oiiE«ot'i^ »6fiS»d 
i U ' i m " t m  t  m t m  v M - i t e  li i  8 " M ^ 'rii"' i 
53 
"SSEEiWe™ WQm .f g I. : .S f 5 t at 
% m i m t m i im t w^- t m t m t ^ i . m : $ m $ m $ m 
iS^«08®84.-0f 188.0- Mm^Q' item# 
!• siaia ©©ja i^amlsg th»., 
mmmn%mti.m ©f *@1% W3ati'i#at®^ (fS|/ and 
aist^feiaNii^ wii^ ir«:p4ati#ti &t of 
immmrnMmg- ©a g«® .fi»totl©!Bfji?oia,to.%.$»<i &t tsl» 
#©3i®a*aei?^®®»tit #f %ji©i«i?4ifc# A» A 0^ timee 
» m»mm mms a®^»iop«d wM«li in tor 
tilt ^ 0mt'm ®f wmh0m #t the gmm i»feMi>i0l^ |ii- tjj#. ooloft* 
mm$®m» smm.p bA©tie3?i*«; 
flit TmUm. Um&, tM foiiwiag @;i»^«iti©mi 
fla# m^im wa# %& tim In&emilmtu wtM. 
timn. im tetea. m€ «% 3B. $0011^8 8t««!n 
f3pf:,«awi for M i8i.i»mt##* a 1*§ to 
$ mm* I^F #2P 'ft ,i4 li0w»- iaati?i®wfe to3?©tla ml^mm of ttoe test 
dlTilUilM* 
©f tif 8tl?siiail t^ Wi: #to8«PT«4# 2S0 
tult-wti gi^  to fcM.« mttmf 48 
&0»# *1 Cf.» #f 
•nao^jig its itmimt @f $0wm .4»gQtea®t#g @te#«.r«r®4g: oaly 59 
m3M0m {Mm0} m& ©f 9t sferid-aat of 
%h» M mttva^ma. 
gtiwtii 4S h^mr* iii#iafeRtloii i» the 
»»fiiiai MI.4 *t « leapiwttiurt «»f s* 
f«f6#a» Cmf@©J 
g3?«m8 
4#Q©© -
iO 
K 
10 ©«6» 
3,000 e#©. 
til# t$^s pm ««iit: (E19 ttimiii*) 
@f 0f piN9^e#i 
giMi %m tiM »iNliw mm pf Blii »%'mim &f tha 0»mm 
wai ©iilf 4 i.tfmlw C4«.© |^ ©f #0 of 
iewi aiiyoM#t»y mm ifel» t# gftg in 4i iwmr# 
t^. im^-m wm- mM. e# ' 
M* Mmwmlm 3«;0tQ«e iratoiF as 
$m %im mw^rnimg wm m% & i^ oot 
miM&W0$ m t^m t&f of ©f , .goEia# 
tmA  ^«xoliaiii<sK oa? SjiM i^tioa of atmiun of 
mm mmm. «sa SteS&ite» 
fwrn^ of t&ii i<»t» vmf 
iM lii»iig .^i»i' Ifkotois:# Qt lit of^  t^ -^ ^a«u» 
OT itamiRH pp©4m@ti *i»ilj,3iO 
gf^iwtli t» lnotoiio iii@iite«t#« ftt 3f* 0*. for 48 
^ Jk-. -—#!— 'Aw Jfc -- --• ^ •jg.-a'-fn *% ^^itJIiiJl' —- tiii BM ni ii A mm' h ii i« nM  ^Uoiif# wMmM w«s3?# ittR.mo fpoat r^oistiig 
slmit ittitufoi# WiMm iroro «ii# mil ©f 
ifli» ,iits3?»i»t of iiiiii^ g|.^ :» attiiioii 
1fS,|IS©A® 
mm » i^ii»» @f t^sit Sitaroimofe r^ 
im l&o pmmm® of Of m . of tlio 
0M«iwi4# l#i oaltwo* Ct0,»6 |^: prO i^ood 
'fisS'llSO ifi' 1^0 ImXSEiB®. itild <18 S§INi^SUB' 
Of i$ of^iial,.«®i' #f Hwi- .g»i« g-i%g0l?ifc0feftf ppoltoeo^ 
giwtii ia Wm% »#itii»« Umvf iaomil^lfetojijs imm foiaag agio? 
omltwp##. mM mot i^o© ipiaifei# p?o«rt& of a'timla# 
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¥. mmimmm cifSB 
Sniiiti, i»  ^
I«o3.«»»ls dm ©©It'fo&sil.I# €®s fmm p«i» 3.® mojm 
d« Boll, aoo# listewi* mloi»ol?lol« 
,fg 
C'lmite«rS| C,» I« 
1934a# slgaifloaa®© @f %mm B* m&H. (1^ ooM egamimtg) 
and Mm. .laoMa. aij&g0g#iie'i.'' aiBapi»a &r mm* ' 
i«i* 3®aK  ^ Ji: Abt*, §£» 459*474 • 
CM3a#3?«, " 0* B* 
MS#!* • t&® eoiiaisltttaiita;|, p.sN9pia?atioii aad ttariiiaation 
•of tallwio aold lactoaa papt^m® Uil© salt 
F3?lira,ta' ooawiBiioatloii# ©©•|>ai?'ta®iit of 
fiia. Umlirai'aitf, Iitaia, Ingland# 
iwaatoar Ii.|f li34» 
aiai?k. W# 1* 
i@gOi, ttm datamiuatloit of Iiyd3?eg®n ions* Flrat edition. 
Williaaa aad lilklia^ €5«i>ai^, Baltimore • 
1* «* a»d littM, I» A.. 
i©l:S« fk» differeiitiatioii of toaotei^ia of Hhe ooloa* 
aerogenes f»llf lyf tli® *iae of l3adieatora» 
lafeotioma Maea#e»i 1$0-»173« 
£5ol@s. 1, t, aM I^Tlne* »* 
1007,» InfMeaoe of %11® and ferilliant gfoen on rate of 
rt& of ooloii toaollll* M» 3* ;?ub» Health, imMmi* 
G#  ^
1904« Mo §afimg6f»ofee •%#! €i** ala Hilfsraittel b®l dep 
Ceatj?. Bakt*. Parasi«» 
teiik«| I khUg Qpig»t .lit ^4@»7SS. 
Koaer, S* A* 
10t4* CopiN&latioa of oitmte mtiliaalslon bj inesjbepa of 
tlie .©oloii*aeiwig@nes group wltli ofcher differ-
eiatlftl ©Ijaraoteriatlos a»a wi^ Mtoitat.-
S, Bftot,, £, 59^77. 
Limine# .!• 
19gl» lotea oia Baot*. .soli and Baot*. .aeroieenas. Am# J. 
leaita* ffT' ' 
lltS» Koti Mtm iafeibit er stiiajl&t# gradftii of ©olcm 
p^mpt J"* Wat®!? w»k« Assoo^'i £| 
,l®viii«j. It#J. l.fat«ln|t S# S», aji€ fisjgJmji E* I, 
li34» IEff#i?®iitial i» til® ©oloa g3?ottp of 
feAoterla# ^ &QB*SXO^ 
fm%Wt !»,. 0# 'B» m&. %mim» ll» 
pm&mtm m» frots'laeto®®* in |a?©.8a« 
S©<J» E3£|j» , Bini* aaS li«<l*# 
teg'fi* 0« ani B# , . 
iafs* m3T B3*»^Matiplsysiol©gi# tma gw'Dlffw 
d«i? Bitlrfe#fl«ti im la&iorrljjas-
2» 8yg# Iaf®ktlon8lci»anleb.-
 ^gO^Si* 
Wilton, W, 
l§i0a» S«;l®otiire nwnlla for i&« isolatioa# ©ultivation 
moA of Baoiilma: oeli and ^ * 
Ifiotii .gwroig®ii®«« J* Hirg# . 55*' 40^41Q.« 
WlliOtt, 
l@33fe# l#dafi#a •]toxsat»# la.©t©«® bpoth Priirat® 
®««asi»t®aMoa# ftfUlle ioalth. laborfttori®#,, 
Qw®n»B Uaiir®!rtity* Belfast, Xr®laad. Hov, 
li,. 1933. 
wilfon, w, 
oofflntusieiitloii# ftitolio Mmlth I^siboratori®#^ 
^m««s*.8 Unlv«rsttf* Belfast, Ii»®laM# Mai»oh 
ft# AeKOtlEBSMEIfS -
M mpP09-»i0m. 0f simmm ^«titud© .aM appreelatioii. l8 
lift3?©lsf %o- Ir.# Iifvia® for Ma it€irl©« miA &n**' 
tltoiifes w« iil3..,»#aito©r» &f ij#pB3Pteeat 
of w&o Iwvt In mf w»f * 
